A single retinal output neuron transmits to primary visual cortex through multiple pathways with different strengths. A new study in which activity was simultaneously recorded in pairs of retinal and cortical neurons provides evidence that these pathways converge on a single cortical neuron. 
paired retinal and cortical recordings. Extra spikes in a cortical cell that occur a fixed time after each spike in a retinal cell indicate that there is a direct disynaptic connection between those retinal and cortical cells. This is actually very difficult to do. Fortunately, the difficulties in the experiment highlight an interesting aspect of the design of the pathway from retina to the primary visual area V1.
If (14) were detectably connected. The data from these connected cell pairs shed an interesting light on the origin of cortical receptive fields, but more interestingly they hint at a role for the lateral geniculate nucleus in amplifying retinal signals en route to the cortex. The potential role of the lateral geniculate nucleus as an amplifier of retinal signals is revealed by analysis of the probability that a given spike leaving the retina will be followed by a spike in the cortex. The probability is fairly low -about 1-2%. However, if a second spike occurs in the retina within a few milliseconds, it is up to four times as effective in driving the cortical cell. This kind of increase in effectiveness has been observed separately in transmission from retina to lateral geniculate nucleus [5,7,15,16], and from lateral geniculate nucleus to cortex [13] , but the retinocortical effect is about ten times as strong as either of the other two [4] . This massive increase in effectiveness suggests that the multiple pathways from each retinal cell through the lateral geniculate nucleus must reconverge in the cortex. However, it raises two pressing questions. The first is whether a similar amplifier is to be found in the primate lateral geniculate nucleus, which has different circuitry from the cat's lateral geniculate nucleus and in which relay cells do not outnumber retinal output neurons to the same extent. The second is this: the essence of an amplifier is that it can be controlled. It must be possible to turn the signal down as well as up. So who has their finger on the volume control in the cat's lateral geniculate nucleus? 
